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15th, and on the Tesas coast, on bhe 30th. l'liesc? 
warnings were justified by subsequent conditions, and 
no general storm occurred without warning.-Z. M. 
Cline. 

DENVER FORECAST DISTRICT. 

On the morning of the lst, freezing weather in \vestem 
Colorado, with temperatures as low as 2 2 O  in thc th -  
rated portions of northern Arizona and southern Utah 
attended an area of moderately high pressurr whose 
crest was over the last-named State. A mcxi which 
moved with increasing intensity from the north Pitcific 
coast on the 2d to South Dakota and Nebraska on the 
4th was attended by light showers in eastern Color~do 
on the 3d and by killing frosts in the northeastern por- 
tion of this State on the morning of the 4th. Occasional 
showers in the nort.hern portions of t4he district on the 
5th, and also in Colorado on the Gth, attended a LOW 
which advanced northeastward from Arizona on those 
dates. The succeeding IIIGH which overs read the 

was attended hy freezing temperature in north-cent,rd 
Arizona on the 7th and 8th and b frosts in extreme 
northeastern Colorado on t,he St,h, 117 P ien t,he crest. of t.hc 
HIGH was over the Dakotas. Sho147ery conditiniis in 
northern Colorado on the 10t.h. I l th ,  nnrl 12t.11, nnd in 
about all of the district on tlic 13th and l4t.h, resu1t.cc.l 
from two separate disturbances which advanced es t . -  
ward froni Aiizona. Frost occurred in nortli-cent.rid 
Arizona, north-central New Mesico, and southeastcrii 
Colorado, and freezing temperatures in north-cenbrnl 
Colorado on the 15th. followed by liilling frosts :mil 
freezin teniperatures in nortlieustern Colorado on t h  
16th, f ue to an areit of high pressurc which derelopctl 
over the Northern ltocky Mouiitain S1,ates on the 14th 
and nioved southeastwtird to western liansas :md 
northwestern Texas by the morning of the 16th. Low 
pressures prevailed in most of t,lic Rocky Mountain 
region from the 16th to the 31st, wit.li scattered showers 
and ,thunderstorms in Colorado and occasionally in 
ITtah. During the 31st the Platenu L ~ W  acivitnced with 
increasing intensity from Ut,& to southeastern ITp- 
ming, w ere it recurved to the northwestward. it,s 
center on the following morning lwing oyer extrenic 
northern Idaho. This unusual action of the disturl-1- 
ance was followed by IL sharp fall in temperatures in 
extreme western Colorado, nort,liern Arizona, and soubh- 
ern Utah, amounting to a local cold w a ~ e  a t  Flagstaff, 
where the minimum temperature was 24". The lowest 
temperature on record for t.hc first decade in June, 32", 
oc.c.urred at Modena. 

Frost warnings were iasucd alniost dnily for sottic part 
of the district.. especially the higher elevations. from the 
1st to the 15th and again froni the 21st to t.hc riicl oi' 
t,he month. 

As a rule the frost and freezing t.eniperature wi-aniings 
distributed were verific.d.-J. M. A'iicrier. 

northern Rocky Mountain States on tlie G t i  P and 7th 

SAN FRANCISCO FORECAST DISTRICT. 

No severe storms visit.ed this district during thc 
mont,h. Storms moving sout,hea.stward from the nort.1~ 
Pacific passed inland a t  a high latitude, and thencc 
either eastward throu h Cana.da or southward along tlie 
western slope of the gocky Mountains to Arizona Itnd 
New Mexico and then east. On one or two occrtsions 
storms developed over the southern Phteau and moved 
eastward. 

While the stornis passed inland too far north to cause 
gdes along the northern coast, t h q  gave frequent 

showers in the North Pacific and Plateau States. The 
showers were enerally light and in some instances were 

porteBeither from heavy rain or li htning. 
No severe frosts occurred in t i? e fruit centers, and 

the specid fruit-frost service closed for the season in 
all portions of this district during the latter part of the 
month. 

No storm warnings were issued during the month. 
Live-stock warnings were issued in eastern Washing- 

They were 

ncconi anied B y thunderstorms. No damage was re- 

ton, eastern Orwon, and Idaho on the 85th. 
timely and vcri$ed.--B. H.  ills son. 

RIVERS AND FLOODS. 

By H. i:. FRANKENFIELD, Iileteorologist. 

While nearly all the rivers east of the Mississippi 
River, escept those of the Middle Atlantic system, were 
in flood at  some tinie during t-he inonth of May, the floods 
were short and moderate for the most part, escept in 
t-he Tonibi-bee River of Alabama, which, below the 
mouth of &e Black Warrior River, ha.d been in flood 
almost cont,inuously since March 33, with a crest stage 
of 51.4 feet, or 12.4 feet above flood stage, on March 30. 
The highest stage reached in May was 47.3 feet on tlie 
231, axid the river did not fall below the flood stage until 
June 15, mother crest of 463.9 feet, having been reached 
on June 3. Jhniage and loss niiiounted to about $16,000, 
wlde partial returns showed it saving of $10,700 through 
the \vnrnings issued. 

As the int,erval between the April and Mny floods in 
the l h r l  R.iver of Mississip i lind been so short, farm- 
ing axid stock opertitioris ha 9 not been undertaken, and 
t.liere wiis therefore little or no damage done, but logging 
;ind s:i.wiiiill o erat.ions continued inactive through vir- 

'i'hc floods in the Wabash and White Rivers of Indiana, 
while moderat,e, overflowed iiiore than 5,000 acres of 
corn and wheat and citused losses in prospective crops 
of about $31,000, and other property losses of about 
$3,000. Tlic value of propert saved tlirougli the 
warnings WRS about 323,000. B ne life was lost near 

t,unlly dl  of b B ay iind tlie losses were very heavy. 

Prairiecown, Ind. 
The Sazoo River of hlississimi renzaiiied in flood 

& A  

t.hroug1iout the month. 
Warnings for all floods were issued ttt the pro er time. 
A severe flood occurred in 61ie Ouachita giver in 

.Irkiinsas during t,he third week of t.bc month. I t  was 
cilused by n 4s-hour rainfall of froni 5 to S inches, nnd 
iIlthou~h warnings were issued as soon as information of 
the heavy rain w i s  received, it \vas inipossible in some 
localities to effect t,lie entire removal of live stock iincl 
other portable property. At Arkadelphia, Ark., the 
Ouuchitn River rose from 3 to 33 feet during t,he 34 
hours ending at 7 a. ni. May 15. This crest stage of 23 
feet was 5 feet above the flood stage and 0.4 foot above 
t,hc previous hi h-water mark of May 18, 1920. At 

above the flood stage of 30 feet. Below Arkadelphia 
the rainfall was not so heavy, and flood stages were not 
reached south of the Arkansas-Louisiana boundary. One 
colored man was drowned, 8,000 acres of farm lands 
were overflowed, and GOO head of live stock were lost. 
Crop losses were about $50,000 and those of l iw stock 
$10,000, most,ly in the Ticinitmy of Arkadelphia. Below 
this place there wa.s time a.fter the receipt of the warnings 
to remove stock, etc., and no losse,s were reported. 

Cnniden, Ark., t i e  7 crest sta.ge on May 1s was 9.9 feet 
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Iti\er and slaliou. 

May, 1923 

Flnod 
stage. 

Shortly after the middle u€ May 21 series of 11ea.vy rnins 
set in over the Arkansas and &madian River Valleys 
in eastern Colorado, I<anscis, Arlcansas, Oklahoma, and 
extreme northwest Texas, and within a. few days tlie 
Arkansas River below Wichita, Ihns. ,  and all tribu- 
taries to tlie southward were in flood. Tlie floods con- 
tinued a t  tlie close of the inontli and became very clan- 
uerous and destructive during the first half of June. A 
&scription of tliese flooc~s wi11 appear in tlie M ~ N T H L Y  
WEATHER REVIEW for June, 1933. 

Local floods in tlie rivers of Tesns wcre uniniporttiinl. 
The Solomon River of Kansas WRS in niot1era.t.e flood 

above Niles, Kans., from May 34 to 27, inclusive, follow- 
in n 48-hour rain of from 2.50 to 3 . i 5  inches. At 
Bsoit, Kans., the crest stage on ~ a y  35 wns '38.5 feet., 
1O.S feet above the flood stage, nnd n t  Niles, Ihns. ,  
24.4 feet on May 30, or 1.6 feet below the flood st.ape. 

Warnings were issued as soon as possible, and losses 
and damage were limited to $17,500, of wdiich $12,000 
wns in prospective crops. The losses were confined t.o 
Mitchell County, and t h  value of t.hc proprrty snred 
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Do ................................. 
Jackson. Mi%.. ......................... 

Do..  ............................... 
Do.. ............................... 

('olumhia. Miss. ........................ 
Pearl Rivw. La.. ....................... 

Do ................................. 

I ' cd  : 

West Prarl: 

GRE.AT I.AICES nRAlNAGE. 

~l:runirr: 

Pior: 

C'n\s: 

Port \Vayno. Iud. ...................... 
Alms. Mieh ............................ 
Vassar, 31irh. .......................... 

was $1,000. 
Generous rains in western Nebraska brought tlie 

North Platte Rivcr a t  North Plnttc to thc flood. stngr of 
5 feet on May 39. Tlie rise WBS devoid of specinl incident.. 

Tlie rise in the upper Colorado River rtncl trihut.nries 
in Colorado, Wyoming, a.nd Utah began car1 I in t.hc 
montli, and the fiist warnings were issued on day 4 for 
t.he North Fork of the Gunnison River of Coloratlo. The 
floods grnclually extended tlirciughout the main st.ream, 
dthough flood stage w'iis not renched mudl l~clow Pwker, 
his. Wtwnings of the flout1 progress \vert? issued frc- 
quently and no clnmnge was reporkd. 

The Rio Grancle was continuously in modcrn 1.r flood 
in the vicinity of San M:ircinl, N. Mes., iiftcr KI 6, 
with t t  crest st.agc of 3.1 fcet, or 1.1 feet ntmve 
sttige, on May 15. Warnings were issued nt. rarious 
times and no damage was report+. 

The annual rise of the Colwiibitt River wns in p r o ~ r r ~ s  
zit. t.lie close of t.hc month, t,lie ~oocl  stage of 2.4 fcet3inv- 
ing been reached a t  Marcus, Wash., the out,post st.at.ion, 
on May 37. The river was also in flood a t  Vancouver, 
Wash., on the following day, the flood waters overflow- 
ing into the Willnniette River at. t,hc sa.me t.ime, brinoing 
the lattm t,o flood stage. Report on this flood wilp hi! 
ninde Mer.  

Floot? atugc-s dimiiig Jluy, lkiJ. 
. -- ..... -- .. ..... . ...... - ... -. ... 

I I Abow flnod I ,.--. . 

>i:ssissirri DRAIN.AFE. 

TI 1X~:l 111 w.1,;: 

Walhnurling: 

S,:ioln: 

l 'n4inrton. Ohio.. ...................... 
Wnlhonding. nhin.. .................... 
Larue. Ohio.. 

110.. ................................ 
l'rospwl, C.Ihin. 

I ivlnwrrre. Ohio.. ....................... 
. . l~~ITtnn.In~l.. 
L A  F:iy.PIIA.IMl ........................ 
I P r w  H:iiiIP,Inrl. ...................... 
Vincennw Ind ......................... 
11 111111 1 ('nrinrl, 111 ...................... 
l:lli4on. Inrl. ......................... .' 
E~lv.-vrlrport. l n d  ....................... 

Do..  ............................... 
Pvnrwe. K. 1.'. ......................... _ I  
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Nroshn: i Yunkers. Okla.. ....................... I 

\Fowlward. Okln.. ..................... 
Dn ................................. 
Do ................................. 

I 'an ton. O h . .  ......................... 
Oklahmna City. Ok13.. ................ 

Do.. ............................... 
Danrille, Ark. ......................... 

Do.. ............................... 
Do..  ............................... 

C'alirn Rork. Ark ....................... 
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\Vli i l  e: 

River and slntinn. 
1 Flood 1 stagcs-dates. ! IP3" 

stser. ,-- .- 

Dalr. 

1 

12 
"I  
L*.l 

12-1:; 
'I1 

31~L:;l 

3 I 

:3 I 

li 
"5 
31 

"7 
:ill 

I:: 
3-?1 

31 

ll+mi- 
.- _- - 

ATLANTIC DRAINAGE. I - !  
Conner.1 icut: 

Cape Fear: 

Saotpe: 

White Rivrr Junctlon, Vt .............. 
Hartlord. Conn.. ....................... 
Elizahethtoan. N. C.. ................. 
Rimini. P. C ............................ 

Do.. ............................... 
Do..  ............................... 

Ferpison. 8. C.. ........................ 
no. .  ............................... 
Do..  ............................... 

Pelwr. KC:.. ........................... I Saliidn: 

I? i 12.9 
21 , 12.7 

I 4  I 12.3 
"? I 12.1 

12, I 12,s 

1') ; 1x:i 

I h . .  ............................... 
Balrsvillr. Ark.. ....................... 

Do..  ............................... 
XrwpnrL, Ark.. ........................ 

Do.. ............................... 
1:eormtowii. .trk.. ..................... 
t 'larcndnn. .\k ........................ 
Black Ro.,l:. .irk ....................... 
Patterson. ;\rk.. ....................... 
1.nzno Ci(.y, Miss.. ..................... 
Sv:an Lake. Nisa ....................... 
Ringo Crossing, Tex 
A rkadelphln. .4rk. 
['amdeli, -4rk.. ......................... 

niwk: 

C'achr: 

Yaznn: 

Tnllnhstchir: 

Sulphur: 

Ounrhita: 
.................... I ..................... I 

-I  

4.1 

1;. I1 

2 1. Ij 
3.;. 2 

"n. B 

12. 1 
11.4 
12.6 

'XI. n 

m. I 

Carllnn.Oa ............................. 11 

>lillcrlgevillr. Ga. ...................... ?2 
Do ................................. ?:! 
TJo ................................. '2? 

Macon.Ga .............................. I 1s Do ................................. i 1s 
dbbeville, Ga. .  ........................ I 11 

Do ................................. I 11 
Do ................................. I 11 

Broad: 

Oconw: 

Ocrnulgec: 

1 Continued from Aprll. 2 C.ontinued into June. I June. 
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Mean level during May 1923: 
Above mean sea I ~ & I  at ~ e w  Tork.. .... 
Above or below- 

Mean stage of April. 1923 ............. 
Meanstage of May 1912 .............. 
Averagostage for day, last 10 years.. 
Highest recorded May stage .......... 
Lowest recorded Mav stage.. ........ 

Average relation of the May h e 1  to: 

Flood stapa drcring May, 191S-Continucd. 

Frrf. ' E'rrl. Fer!. 
mi.  65 j 579. w 5ii.87 

+0.26 i + O .  .L:! +O. 54 
-0.27 -O..W -0.Ri 
-0.49 I -1.13 -n.w 
-1.40 -2.55 
+O.  83 1 + O . X  

I 

-- 

River and statlon. 

Aprillevel ..................... ..................... I +0.30 I +n.4n 
Junelevel ....................................... -0.20 -0.31 

. .... ._ 

YlSSlSSlPPl DRAINAGE-COntiIIUed. 

Atehafalava: 
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Eolomon: 

Trinity: 

Mdvllle, La.. ......................... 
North Platte, Nebr .................... 
Beloit, Kans.. ........................ 
Dallas. Tex.. ......................... 
Trinidad, Tex.. ....................... 
Llberty, Tax.. ........................ 
Columbus, Tes.  ....................... 
Pan Marclal, N. Mes .................. 
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+O.W 
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Do.. .............................. 
State Bridre Colo ..................... 
Lees Fkw, Arlz.. .................... 

Do.. .............................. 
Do.. .............................. 

Parker Ariz .......................... 
Paonia, Colo.. ........................ 

Do.. .............................. 
Do.. .............................. 

EIzln, Utah ........................... 

Colorado: 

Bruita COIO.' .......................... 
Topork, Adz. ......................... 

North Fori of Dunniuon: 

Green: 

PACIFIC DRAINAGE. 

Kinjfidra, Call f... ........................ 
Columbia: 

Wiiiamette: 

Marcus. Wash.. ....................... 
Vancouver, Wash.. ................... 
Portland, Oreg. ....................... 

1 Cantinuedfrorn Aprlla 

..... .- ...... 
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a Continued into JUIIF.  

MEAN LAKE LEVELS DURING MAY, 1923. 

By UNITED STATES LAKE S I ~ R V E P .  
Inetroit, AIich.. June 11. 1923.1 

The following data are reported in the "Noticc to 
Mariners" of the above date: 
-~ ............... ... 

Lakes.' 
.. 

Data. 

~. . 

Ftrl. 
345. ti? 

+'! P 
-1.07 
-3.33 
+n. 6R 

- n . w  

in nearly all sections west of the Rocky Mountmains. 
lhusually henry snow for the season fell in southern 
Michigan a,nd in some ad'oining sections of Indiana and 

stations in Michigan. The month as a whole averaged 
cool for t,he season in the central Plains and acnerally so 
east of the Mississippi River, but elsewhere t%e mont>lily 
mean temperatures were near normal. 

nod progress during the 

crop made some iniprorement in t.he Ohio Valley States, 
hi1 t. cont.inuec1 in oor condit-ion in some localities, espe- 
cially in parts of hio and Indiana. Pro ress was satis- 
fact.ory in blie trans-Mississippi States, alt iough the crop 
wa.s rery late and threstenerl with weeds i n  western 
I<nnsas, because of the frequent heavy rainfall following 
t,lie long drought,, with resultant thin stands. The 
niont,li was generally favorahle in the Spring Wheat Belt 
tnid that. crop mas reported ns growing nicely in most 
sect.ions, escept in Iowa, where it was in only fair con- 
clit,ion. Wheat calm up t,o a good s t a d  and was of good 
color in North Dakota and in satisfactory condition in 
hlont,ana. 

Osts were short tmd iioeded more moisbure in IOWR, 
hut the. crop improved during the month in the Ohio 
Yalley ~ r m ,  although it was t,oo dry in parts of Illinois. 
Warmer weather nnd more sunshine were needed for 
corn in niuch of the interior of t,he country. Germina- 
tion \vas slow n.nd much replanting was necessary in 
Iowa and I<ent.ucky, where planting was considerably 
clehped: t.he wnriiier woat.lier near the close of the 
month, however, irnprorecl conditions in the eastern por- 
t,ion of tlie Corn Belt.. Pliuiting was hindered by wet 
soil in the central Gren t Plains, and there was consicler- 
nble cl;miuge by henvy, washing rains on bottomlands in 
Okltihoma the latter part of the month. 

Heavy and 
persistent rains fell in t,lie eastern portion of the belt., 
wherc! the excessive nioist.ure and cool weather retarded 
germination and growth, and reatly int.ei.ferec1 with 

n.nd wet also in the northwestern ortion of t,he belt., 

cotton made fair to very good progress. The weather 
was more favorable also in the Carolinas. where field 
work as a. rule made very good progress, but growt,h of 
cotton wns rather slow because of the cool weather. 

Pastures were short in the Central States east of the 
Mississippi River, nlt,hough they showed improvement 
in niost sections, while moisture was insufficient from the 
upper Mississippi Valley eastward. Ranges showed 
marked improvement in the Great Plains States and t.he 
cent.ra1 Rocky Mount,ain districts, where moisture was 
sufficient; stock did well in these area.5. The range was 
rariahle, however, in the Southwest, and was mostly 
poor to only fair in Now Mesico, with about tho normal 
seasonal deterioration in Arizona. Ranges, pastures. and 
stock did well in the more northwestern Stat,es. 

A cool wave overspread t,he Central and Northern 
States about the close of the first decade of the month, 
with freezin weather estending southward to southwest 
Virginia an f to t,he Ohio River. Fruits escaped damage 
largely from frost although some early varieties were 
injured to some esteiit over a wide area from the u per 
Great Plains eastward. There was also some local I rost 
dama e in the more western States. Otherwise the 

Ohio, more than 10 incies 1 

nionth throughout the principa 7 producing sections. The 

being reported from some 

Wint,er wheat made fairly 

P 6 

The! wcathcr was nnfnvorable for coteton. 

cultivat,ion. Much of the mont k 1 was too cloudy, cool, 

but conditions were more favorab P e in Texas, wherc 

mont % was generally fa\-orable for fruit. 


